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Abstract 
Antibiotic resistance of microorganisms is a serious problem in medicine. One of the most common 
reasons for this issue is the improper prescription of antibiotics by physicians. The purpose of the study 
was to investigate the prevalence of using antibiotics in the toxicology ward of Razi Hospital. In this 
retrospective descriptive cross-sectional study, 338 patients admitted to the toxicology ward of Razi 
hospital were enrolled from March 2018 until March 2019. A checklist of investigated factors including 
age, gender, fever, paraclinical findings, type of poisoning, and type of antibiotic prescribed was 
completed for all patients. About 52.1% of the participants were males and 47.9% were females. The 
mean age of participants was 37.07 ± 17.36 years. Antibiotics had been prescribed for 49 patients. The 
most common form of poisoning was benzodiazepines. Also, ceftriaxone was the most common 
antibiotic prescribed to the patients. Fever existed in 69.4% of the patients receiving antibiotics. The 
most common paraclinical finding was abnormal complete blood count (CBC) in patients (leukocytosis) 
which was seen in 83.7% of them. The antibiotics mostly had been prescribed in the first two days of 
hospitalization. In the present study, antibiotics were prescribed in the toxicology ward for only 14.5% 
of the poisoned patients. Considering that ceftriaxone has been the most commonly prescribed 
antibiotic, its use has to be based on clinical evidence based on the necessary indications according to 
scientifically substantiated sources. 
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1. Introduction 
The introduction and use of antibiotics have led to 
a great revolution in the treatment of infectious 
diseases such that the epidemiological pattern of 
diseases changed from infectious to non-infectious 
and accidents [1, 2]. After analgesics, antibiotics are the 
second most widely used drugs and their use has 
shown an upward trend over the years [3, 4]. Concerns 
about using antibiotics became known shortly after 
their introduction to the medical world [5]. Using new 
antibiotics in the following decades was accompanied 
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by an irrational increase in their use, leading to the 
emergence of nosocomial infections and emerging 
infections [6, 7].  
Antibiotic resistance in microorganisms is one of 
the serious problems in infectious medicine, the main 
reason is the improper prescription of antibiotics by 
physicians. The research has shown that at least one-
third of the hospitalized patients receive a course of 
antibiotics, and almost half of these antibiotics are 
prescribed unnecessarily or incorrectly [8, 9]. Even 
though antibiotics are required in most bacterial 
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infections and do not pose a threat to the patient’s life, 
most studies have shown that 30 to 60% of cases are 
inappropriate [10].  
The global cost of antibiotics in 2005 was 
estimated at $40 billion, of which developing 
countries accounted for about one-third [11]. 
According to a world health organization (WHO) 
report based on data collected from 65 countries in 
2015, amoxicillin and amoxicillin-clavulanate were the 
most widely used antibiotics [12]. As there are few 
studies on the pattern of antibiotic administration in 
Iran, the present study was conducted to investigate 
the frequency of antibiotic prescribing in the 
toxicology ward of a referral hospital in the North of 
Iran. 
 
2. Materials and Methods 
2.1 Design and the population 
The population of this study included the patients 
admitted to the toxicology ward of Razi Hospital in 
2018. In this cross-sectional descriptive study, the files 
of 338 patients in the toxicology ward of Razi hospital 
were selected using regular systematic random 
sampling. Then, they were investigated over one year 
from April 2018 to March 2019 and the number of 
patients being prescribed at least one antibiotic during 
this time was recorded. Razi Hospital in Rasht is the 
main referral center for patients suffering from 
toxication, in Gilan Province, North of Iran. For each 
patient, demographic information and the type of 
antibiotic prescribed were collected from the file. In 
this study, fever was reported to be above 37.2°C in the 
morning and above 37.7°C in the evening by the oral 
method. Abnormal complete blood count (CBC) was 
considered leukocytosis (WBC> 11000) in the study. 
The study design was approved by the regional ethic 
committee of Guilan University of Medical Sciences 
with the approval code of IR.GUMS.REC.1399.051. 
Information was collected and recorded from patients’ 
files anonymously and in complete confidentiality. The 
researchers of the project adhered to the code of ethics 
in all stages of the study. 
 
2.2 Statistical analysis 
The collected data were entered into SPSS ver.22 
and were analyzed. The results were presented as 
frequency and percentage. Chi–square or Fisher's 
exact tests was used to estimate any statistical 
association for quantitative variables, and paired t-
tests were used to compare means. A p <0.05 was 
regarded as significant relevance. 
 
3. Results 
In this study, the files of 338 patients were 
examined from April 2018 until March 2019. Among 
these patients, 176 patients (52.1%) were males and 
162 patients (47.9%) were females. The mean age of 
the entire patient was 37.07 ± 17.36 years. The mean 
age of the patients prescribed antibiotics (44.83 ± 
18.97 years) was significantly higher than patients not 
prescribed antibiotics (35.93 ± 16.73 years) (p < 0.05). 
Moreover, 170 (50.3%) patients were in the age group 
20-40 years, 67 (19.8%) and 55 (16.3%) in 40-60 years 
and less than 20 years, and 46 (13.6%) were in the 
group over 60 years. Of the 338 patients, antibiotics 
were prescribed for 49 patients (14.5%).  
Table 1 presents the distribution of the frequency 
of poisoning agents and the frequency of antibiotic 
administration according to the toxicology ward. As 
can be seen from the table, the highest frequency of 
poisoning is related to benzodiazepines. The highest 
frequency of antibiotic use was in multidrug poisoning 
(24.5%), followed by methadone (22.4%). Of the 49 
patients to whom antibiotics were prescribed, 63.3% 
(31 people) were males and 36.7% (18 people) were 
females. Overall, the frequency of antibiotics was 
higher for men compared to women so that 17.6% of 
male patients and 11.1% of female patients were 
prescribed antibiotics. As specified in Table 2, the 
highest prevalence of antibiotics was in people over 60 
years of age so that 46 of the poisoned people were 
over 60 years of age. Table 2 shows the frequency of 
antibiotic prescribing by age group and hospitalization 
days. Of the 49 patients to whom antibiotics were 
prescribed, 21 were in the age group of 20-40 years 
and the highest frequency of antibiotic administration 
was with 21 cases on the first day of hospitalization 
(Table 2).  
Table 3 presents the frequency distribution of 
different types of prescribed antibiotics. As can be 
seen, ceftriaxone was the most commonly used 
antibiotic with 41 cases. Moreover, it is the most 
common antibiotic used in both genders and all age 
groups. Table 4 presents the clinical and paraclinical 
findings regarding the cases in which antibiotics were 
prescribed. Abnormal fever and whole blood test 
(leukocytosis) were seen in 69.4% and 57.1% of 
patients receiving antibiotics, respectively. In 9 cases 
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for whom antibiotics were prescribed, fever and 
abnormal paraclinical findings did not exist and 
antibiotics were used based on the patient’s 
complaints and symptoms or for prophylaxis. 
 
4. Discussion 
Irrational use of antibiotics in hospitalized 
patients is a critical issue in medical and 
environmental studies. Unnecessary use of antibiotics, 
inadequate monitoring, inappropriate dosing, and 
administration of multiple antibiotics are examples of 
cases of inappropriate use of antibiotics in hospital 
settings. These cases can increase the prevalence of 
antibiotic-resistant strains and lead to prolonged 
hospitalization, side effects, and loss of medical budget 
[13-15]. In this cross-sectional study, the prevalence of 
antibiotics in patients was investigated by studying the 
files of patients admitted to the toxicology ward of an 
educational and medical center. In the current study, 
of 338 patients investigated, the highest number of 
poisoned patients was in the age range of 20-40 years. 
The most common type of poisoning was 
benzodiazepines. Overall, antibiotics were prescribed 
in 14.5% of patients admitted to the toxicology ward, 
which is less common compared to similar internal 
and external studies performed in other hospital 
wards.  
The history of chronic disease has a key role in the 
physician’s decision for prescribing antibiotics and 
most of the patients hospitalized in the toxicology 
ward were young and in the age range 20-40 years 
with no underlying disease. Therefore, this factor can 
be considered as the hypothesis of the reasons for the 
Table 1. The frequency of poisoning agent and antibiotic prescription according to poisoning factor 
 
Cause of poisoning 
Poisoning Antibiotic prescription 
Frequency Percentage Frequency Percentage 
Benzodiazepine 74 21.9 5 10.2 
Aluminum phosphide 28 8.3 2 4.1 
Methadone 29 8.6 11 22.4 
Metformin and Glibenclamide 3 0.9 0 0 
Opium 23 6.8 4 8.2 
Snake and spider bites 5 1.5 3 6.1 
Rat poison 3 0.9 0 0 
Alcohol 17 5 0 0 
Cannabis and amphetamines 5 1.5 1 2 
Tramadol 16 4.7 2 4.1 
Propranolol 1 0.3 0 0 
Acetaminophen and NSAIDs 12 3.6 0 0 
Hydrogen chloride 2 0.6 0 0 
Diesel and hydrocarbons 2 0.6 1 2 
Expectorant and rasperidone 3 0.9 1 2 
Carbon monoxide 2 0.6 1 2 
Pepsinogen inhibitor 1 0.3 0 0 
Barbiturates and antiepileptics 2 0.6 1 2 
Mushrooms 6 1.8 2 4.1 
Lead and arsenic 2 0.6 1 2 
Insecticides and herbicides 19 5.6 0 0 
SSRI and TCA 4 1.2 1 2 
Bleach 6 1.8 0 0 
Botulism 8 2.4 0 0 
Multi-drug 47 13.9 12 24.5 
Unknown 18 5.3 1 2 
Total 338 100 49 100 
 
Abbreviations: NSAIDs, Nonsteroidal anti-inflammatory drugs; SSRIs, Selective serotonin reuptake inhibitors; TCA, Tricyclic antidepressants 
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low prevalence of antibiotics in this ward. Ceftriaxone 
was the most commonly prescribed antibiotic in both 
genders. In a study by Gholami et al., 190 patients 
receiving antibiotics in the emergency ward of a 
teaching hospital in Tehran were examined for the 
accuracy of the indication, the type of antibiotic, dose, 
and method of administration. In their study, 
ceftriaxone was the most commonly prescribed 
antibiotic with 72.1%, while 36.3% of the prescribed 
antibiotics being inappropriate, and in 15.8% of the 
cases, antibiotics prescription was unnecessary. 
Overall, considering mistakes in the diagnosis, 
indication, type of antibiotic, dose, and method of drug 
administration, 77 mistakes were made in the 
antibiotics prescription [16]. Ebrahimzadeh et al. 
examined antibiotic use patterns in several hospital 
wards in Sari from 2000 to 2005 using ATC/DDD 
method. The use of antibiotics from April 2000 for six 
months was 95.4 units and from April 2005 for six 
months was 124 units. This was obtained by dividing 
the specified daily value by the number of occupied 
beds, multiplied by the number of days, multiplied by 
100 (DDD/100bed-day). Cefazolin was the most 
widely used drug of all time. Intensive care unit (ICU) 
and obstetrics wards had the highest dose of 
antibiotics from March to August 2005. Over time, the 
largest increases were related to vancomycin and 
clindamycin [17]. In a study by Robert et al., the spot 
prevalence of antibiotic use was evaluated in a 
volunteer sample from French hospitals. Among 
3,964 patients in 38 hospitals, 343 (8.7%) patients 
used antimicrobial prophylaxis and 1276 (32.2%) 
antimicrobial therapy. Among patients receiving 
antimicrobial therapy, 959 (75.2%) patients received 
beta-lactam, 34.8% penicillin beta-lactam inhibitor, 
22.1% third-generation cephalosporins, and 7.8% 
carbapenems. In aggregate, 518 (40.6%) patients 
received more than one antibiotic [18]. 
In the present study, the most prevalent 
paraclinical result in patients receiving antibiotics was 
leukocytosis. Blood culture was carried out in only 2 
cases that were reported negatively. Fever existed in 
69.4%. Of the 49 patients receiving antibiotics, 9 had 
neither abnormal paraclinical findings nor fever, and 
antibiotics were administered just according to the 
patient’s symptoms and complaints or for prophylaxis. 
In our study, in line with other studies from Iran, 
cephalosporins were the most commonly used 
antibiotic. Out of the 49 patients to whom antibiotics 
were prescribed, 83.7% were prescribed antibiotics in 
the first two days of hospitalization. Therefore, 
antibiotics are unlikely in most cases due to 
Table 2. Frequency of antibiotic prescription by the time of 
administration and age group  
 
Variable Frequency  Percentage  
Antibiotic time  
(day of hospitalization) 
First 21 42.9 
Second 20 40.8 
Third 6 12.2 
Fourth 0 0 
Fifth 2 4.1 
Age groups (years) 
Under 20 4 8.2 
20 to 40 21 42.8 
41 to 60 14 28.6 
Over 60 10 20.4 
Total  49 100 
 
Table 3. The frequency of various types of prescribed 
antibiotics 
 
Types of antibiotic Frequency  Percentage  
Ceftriaxone 41 12.1 
Clindamycin 17 5 
Meropenem 5 1.5 
Vancomycin 5 1.5 
Cefazolin 3 0.9 
Metronidazole 2 0.6 
Levofloxacin 2 0.6 
Penicillin 2 0.6 
Ciprofloxacin 2 0.6 
Imipenem 1 0.3 
Cephalexin 1 0.3 
Piperacillin 1 0.3 
Azithromycin 1 0.3 
Ceftazidime 1 0.3 
 
 
Table 4. Frequency of abnormal clinical and paraclinical 
finding in patients receiving antibiotics 
 
Abnormal finding Frequency Percentage 
Complete blood test 28 57.1 
Chest X-ray 11 22.4 
Complete urine test 
or urine culture 
4 8.2 
Fever 34 69.4 
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nosocomial infections. One of the limitations of this 
study was that it is retrospective, leading to some 
problems in obtaining information. Therefore, it is 
recommended to conduct a more comprehensive 
study with a larger sample size. Moreover, a 
prospective study with a more detailed checklist is 
needed to conduct in other teaching hospitals in this 
province. 
Improper prescription of antibiotics can affect the 
whole society by creating resistant strains. Moreover, 
one of the reasons for over-prescribing antibiotics is 
doctors’ lack of knowledge about the indications for 
prescribing antibiotics. Hence, it seems that codified 
teaching and emphasis on how to prescribe properly 
these drugs can be very effective. Currently, in the 
modern hospitals of the world, different measures like 
training programs, the use of antibiotic prescription 
forms, clinical guides of prescribing antibiotics, and 
direct or telephone consultation with infectious 
disease specialists are performed to limit the 
prescription of antibiotics to prevent the over-
prescription of antibiotics, thereby reducing the 
hospital costs and the emergence of resistant species 
[19]. 
In the present study, antibiotics were prescribed in 
the toxicology ward for only 14.5% of the poisoned 
patients. Considering that ceftriaxone has been the 
most commonly prescribed antibiotic, its use has to be 
based on clinical evidence based on the necessary 
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